Hyperbaric oxygen has been utilised as an adjunct to burns therapy.l It supplements the standard management of debridement, burns excision and skin grafting. Experimental studies 2 have shown increased rate of re-epithelialisation, capillary ingrowth, collagen maturation and reduced intravascular fluid loss. There
Atrial natriuretic peptide (ANP) is released from the heart in response to atrial distension, resulting in diuresis and natriuresis. Fluid retention is frequently associated with Intermittent Positive Pressure Ventilation (lPPV) and IPPV with Positive End Expiratory Pressure (PEEP).
To determine the influence ofIPPV on ANP secretion, seven intubated Intensive Care Unit patients were studied prior to extubation. Informed consent was obtained. Blood samples for assay of plasma concentrations of ANP and antidiuretic hormone (ADH) were taken from the right atrium at ten minute intervals, during spontaneous ventilation, IPPV and IPPV ~ith IDem H 2 0 PEEP. Continuous measurements of nght atrial pressure (PRA) and intrapleural pressure (Ppl) (by oesophageal balloon) were made. Transmural right atrial pressure (PTRA) was calculated as PRA-Pp I. Plasma ANP and ADH concentrations were measured by radio-immunoassay.
During spontaneous ventilation, plasma ANP concentration was 60.2 ± 26.9 pmolell (mean ± SD).
With IPPV mean plasma ANP concentrations fell to 53.2 ± 22.6 pmolell (P < 0.05). With the application of PEEP mean plasma ANP concentrations were unchanged (56.0 ± 23.0 pmolell) (NS). There was no correlation between plasma ANP concentration and either end expiratory, end inspiratory or mean PTRA or with PRA between patients. In two patients mean plasma ANP concentration was related to PRA (r = 0.86, P < 0.05; r = 0.75, P < 0.05).
There was no relationship between plasma ADH concentration and mode of ventilation, or with right atrial pressures.
We conclude that decreased secretion of ANP may play a role in the observed fluid retention associated with IPPV.
DETRIMENTAL EFFECTS OF POSITIVE END-EXPIRATORY PRESSURE IN MECHANICAL VENTILATION OF PATIENTS WITH ASTHMA D. V. Tuxen, F.R.A.C.P., Alfred Hospital, Prahran, Victoria 3181 .
Positive end-expiratory pressure (PEEP) may benefit asthma by dilating airways or be detrimental by increasing hyperinflation. Case reports have proposed a beneficial effect but there have been no systematic studies.
We studied the effects of PEEP on pulmonary hyperinflation, gas exchange and circulation in six patients (59 ± 19 years. Four male, two female) with severe airflow obstruction (four with asthma, two with chronic airflow obstruction) who required mechanical ventilation. Three levels of PEEP (5, 10, 15 cm H 2 0) were studied, all with a tidal volume of 1.0 I, and respiratory rates (R) of 10, 16, 22 r/min. Pulmonary hyperinflation above functional residual capacity (FRC) was quantified by measuring total exhaled gas volume during a period of apnoea following steady state tidal inspiration (endinspiratory lung volume, VEl). Two patients were not studied at 15 cm PEEP because of hypotension.
Without PEEP, all patients showed gas trapping above FRC which increased progressively as R was increased (i.e. expiratory time decreased). At each R, PEEP progressively increased FRC up to 1.42 ± 0.18 I at 15 cm PEEP (n = 4). Although VEl increased less than the corresponding PEEP induced FRC there were still large increases in lung volumes (up to 1.22 ± 0.23 I increase, P < 0.05), alveolar pressures (up to 7 ± 4 cm H 2 0 increase, P < 0.05), oesophageal and central venous pressures (up to 7 ± 4 cm H 2 0 increase, P < 0.05) and reductions in blood pressure to < 100 mmHg in all patients but one. At the R required for normocapnia, PEEP produced significant improvements in P a02 and Sao2, but reductions in mean In conclusion, PEEP produced significant but unnecessary improvements in arterial oxygenation and potentially dangerous increases in lung volumes and pressures with circulatory compromise. has been prevention of progression to full thickness and also improved host resistance to sepsis. Toxic effects of combustion (carbon monoxide and cyanide 3 ) are minimised.
Clinical criteria for assessment of burns depth have proved unreliable.
A program of hyperbaric therapy was offered to selected patients. Criteria for admission to the program of hyperbaric therapy were: (a) burns greater than 10% and/or (b) burns involving the hands, head and neck or respiratory tract. A review of patients prior to use of hyperbaric therapy showed a crude mortality of 9% (N = 127). Patients of similar severity offered hyperbaric therapy exhibited a crude mortality of 3% (N = 31).
There results are compatible with other human data. 4 . The mortality from severe aspiration pneumonitis varies from 50-90% in most recent publications, with most patients reportedly dying from the aspiration rather than their underlying illness. A retrospective survey was carried out of all patients admitted to our Intensive Care Unit in whom aspiration had been recorded as a diagnosis, from 1982-1986. Patients were included for analysis if a diagnosis of aspiration had been confidently established, and was severe enough to require ventilation. Thirty-eight patients fulfilled these criteria. The worst Pao2/FIob ratio was 139 ± 62 before ventilation, and 136 ± 55 following ventilation. Mean predicted mortality using Apache II was 43% using the presenting diagnosis, and 42% using aspiration as the diagnosis.
References
There were two deaths (5%) directly due to aspiration, and one (2.5%) possibly related to aspiration. Five deaths (\ 3%) occurred to brain death or deep coma in patients who had aspiration secondary to a primary neurologic lesion, at a time when the aspiration injury had recovered. Thus the total mortality was 21 %, and the mortality attributable to aspiration was 7.5%.
These patients were all managed using aggressive crystalloid fluid replacement to correct hypovolaemia, with PCWP monitoring in many cases. When possible Anaesthesia and Intensive Care. Vo!. 16. No. 2. May. 1988 ventilation was instituted at an early stage. Prophylactic antibiotics and steroids were not used.
Some authors have suggested that fluid restriction and diuretic therapy are an important part of the management of acute lung injury. It has been clearly shown in animal studies however that aspiration pneumonitis can result in profound hypovolaemia. and many clinicians elect to replace the blood volume deficit.
The very low mortality attributable to aspiration in this study suggests that substantial fluid replacement therapy with crystalloid fluids is an acceptable form of management. Palll Older. Western General Hospital. Melbourne. Most medical literature discussing the haemodynamics of surgical patients does so in terms of the Starling curve. This is defined as the relationship between the pulmonary artery occlusion pressure (PAOP) and the cardiac output (CO). This paper examines that relationship clinically in 25 consecutive surgical admissions. All the cases were electively admitted prior to surgery as part of an extensive program of peri-operative haemodynamic monitoring. The collection of data was controlled by a strict protocol and entered into a prospectively designed computer program which allowed for automatic bivariate statistical analysis of all variables.
THE STARLING CURVE IN A SURGICAL ICU POPULATION
The results show that only in 16% of cases was there any suggestion of a correlation between the PAOP and the CO. In no instance was that relationship of clinical value as the CO could vary by as much as 50% or any given value of PAOP. The mean value for 'r' for linear regression was 0.26 with a standard deviation of 0.21. If however the CO is analysed against the peripheral vascular resistance (PVR) a clinically usable relationship becomes evident. The mean value for or' for a linear regression of that relationship is 0.4 with a standard deviation of 0.18. Sibbald. Victoria Hospital. London Ontario and Roval North Shore Hospital. St Leonards. Australia. .
Indices of haemodynamic performance were assessed in a group of critically ill patients with normotensive sepsis and were compared with those of a similarly hyperdynamic group of patients who had sustained multisystem trauma. All patients were studied soon after admission to the Critical/Care Trauma Unit and were haemodynamically stable at the time of the study. No patient required inotropic support. Patient details and results are listed in the table. The two groups were similarly hyperdynamic, but used different mechanisms to achieve this hyperdynamic state. The Trauma group demonstrated substantially higher biventricular ejection fractions than the sepsis group, while the latter group had substantially larger ventricular end-diastolic volume indices. Several analyses of these data suggested that sepsis, in the absence of significant hypotension, is associated with a' relative depression of myocardial function when compared with a similarly hyperdynamic control group. The haemodynamic effects of CPAP were assessed in three studies in awake, spontaneously breathing sheep. In two sheep, studies v 'ere performed before and after the induction of intra-abdominal sepsis. Invasive instrumentation enabled the measurement of intravascular pressures and pleural pressure while the end-expiratory pressure (PEEP) was increased in 4 mmHg increments to 16 mmHg. Cardiac output and right ventricular ejection fractions were measured at each level by thermodilution. Intravascular pressures were assessed from a strip chart recording at end-expiration. Vascular indices and right ventricular end-systolic (RVESVI) and end-diastolic volume indices (RVEDVI) were calculated from standard formulae. Transmural filling pressures were calculated as the difference between the simultaneous intravascular and pleural pressures.
Incremental PEEP resulted in no change in cardiac output although stroke volume fell progressively. Biventricular transmural filling pressures fell with incremental PEEP while R VEDVI remained constant. Thus PEEP appeared to result in an increase in right ventricular compliance. A Frank-Starling analysis of stroke work index versus RVEDVI showed no impairment ofright ventricular contractility while several assessments of right ventricular afterload increased with incremental PEEP. Thus the observed decrease in right ventricular stroke volume seemed a consequence of PEEP related increases in right ventricular afterload. Conversely, measures of left ventricular afterload declined with PEEP and the fall in left ventricular stroke volume likely resulted from a decline in left ventricular preload.
As PEEP may alter ventricular compliance, the effects of PEEP on ventricular preload cannot be reliably assessed from measures of ventricular filling pressures. Cardiac pacing is a safe and effective treatment for patients with symptomatic bradycardia. Ambulant patients with permanent pacemakers benefit from pacing modes which maintain a normal relationship between atrial and ventricular contractions. The purpose of this study was to compare haemodynamic measurements in acutely ill patients while pacing in such a mode (A-V pacing: AAI, DVI, VDD, DDD) with measurements made during ventricular demand pacing (V-pacing: VVI) at the same heart rate. Thirty-one patients with severe symptomatic bradycardia had a thermodilution pulmonary artery catheter and atrial and ventricular pacing electrodes in place for clinical reasons unrelated to this study. Haemodynamic measurements were made twice in each pacing mode with random allocation of patients to have A-V or V -pacing first. Patients were in a new pacing mode for at least five minutes before measurements were recorded. The investigator was blinded to the pacing mode until the study was complete.
The cardiac output increased from a mean of 4.6 Ilmin during V-pacing to 5.4 Ilmin during A/V pacing, despite a 1.5 mmHg decrease in the average pulmonary artery wedge pressure. At the same time the mean arterial blood pressure increased from 74 mmHg to 82 mmHg. No significant change occurred in systemic vascular resistance.
Mean differences between A-V and V-pacing. Thrombolytic therapy is the accepted treatment for acute myocardial infarction (AMI). We wish to present the first 12 months' experience of our use of intravenous streptokinase (SK) in a 160-bed suburban hospital serving an older population, and treating approximately 300 AMI per year. 1.5 x 10 6 units SK was infused over 15-30 minutes IV in 43 patients (31 M 12F) meeting previously determined entry criteria. Average age was 62.4 ± 11.3 years. Average time from onset of pain to hospital presentation was 1.5 hours ± 1.4 hours and average time from onset of pain to commencing SK was 3.0 ± 1.7 hours.
Reperfusion was deemed to occur in 21/31 as indicated by accelerated peak serum CK: arrhythmia, reduction in pain or ECG changes. 10/31 had no evidence of reperfusion. 8/43 did not infarct, 4/43 were unassessable. There were 8 deaths; 4/8 were in cardiogenic shock when given SK, 2/8 had progressive pump failure and died several days after SK, 118 had cardiac rupture at 3 days and 1/8 had saddle embolus to aorta at 5 weeks.
Seven patients had significant complications: 317 allergic reaction. 217 haematoma or bruising, 117 acute pancreatitis at 24 hours, and 117 cerebral haemorrhage with no subsequent sequelae. Transient microscopic haematuria was common (12/20) . Six survivors have undergone coronary angiography. 216 had CABG and 116 had PTCA. 7/24 had positive exercise tests at 10-14 days post SK therapy.
Our experience confirms a high incidence of reperfusion and suggests that SK can be used safely in smaller hospitals, with acceptable morbidity.
The wide mediastinum is an uncommon finding in blunt trauma and is infrequently due to major arterial injury. Despite reports that clinical assessment poorly predicts aortogram findings some clinicians and radiologists pursue a policy of selective aortography for wide mediastinum. Aortography for wide mediastinum after blunt trauma was performed on 63 of the 950 trauma admissions to DCCM from 111184 till 3114/87. Three other patients had aortography in Auckland Hospital over the same period but were not admitted to DCCM. Of these 66 patients, 13 (20%) had major arterial injury (aortic rupture 7, subclavian artery rupture 4, axillary artery rupture 2) and one had a congenital lesion detected and corrected. One other patient who had aortic rupture at the aortic root detected clinically had repair without aortography. We asked clinicians and a radiologist to review the pre-aortogram chest X-rays of 49 patients and assign each to a high or low risk category for major arterial injury. Of these 49 patients, 11 had films judged of poor quality by an intensivist, only 11 had an erect chest X-ray pre-aortographyand 12 had major arterial injury. Raters assigned 13-29 patients (median 22) to the high risk category including therein 5-9 (median 7) patients with major arterial injury. The best rater missed 3 true positives in the 27 patients in his low risk category. We conicude that all patients with wide mediastinum after blunt trauma should have aortography as assessment of the chest X-ray cannot reliably exclude major arterial injury.
The work of breathing in intubated patients may be considered as the sum of two components -patient work and the work associated with overcoming apparatus resistance (W APP)' Pressure support (PS), a form of respiratory assistance available during spontaneous breathing, is a feature available on many new generation ventilators. It was our aim to determine if PS could minimize W APP with consequent unimpeded spontaneous breathing in intubated patients. A model of spontaneous breathing was used to produce pressure volume loops (inspiratory area = W APP) at an inspiratory tidal volume of 500 ml at flow rates of 20, 40, 60, 80 and 100 IImin using a 7 or 8 mm endotracheal tube (ETT) and connector and one of 5 ventilators (Drager EV-A, Engstrom Erica, Hamilton Ve10ar, Puritan Bennett nOO-A and Siemens Servo 900-C) with PS at 0, 5, 10, 15, 20 and 30 cm H 2 0.
Values ofW APP (kg.m.l·') of the 5 ventilators tested at various PS settings with a size 8 ETT at a flow rate of 60 IImin are presented in the table below. The number in brackets represents W APP expressed as a percentage of the work of normal breathing (W N ), (WN at an inspiratory flow rate of 60 IImin = 0.041 kg.m.l-').
It was concluded that these devices would need a PS setting of between 10 and 20 cm H 2 0 to compensate for W APP' Above these settings positive pressure ventilation occurred. There was no significant change in the maximum negative inspiratory pressure as measured at the ETT tip. Negative pressure may be interpreted by the patient as an additional load which may alter the inspiratory pattern, and hence total work. Hawker, D. B. McWilliam. Royal Prince Alfred Hospital, Camperdown, New South Wales, Australia 2050. A retrospective survey was conducted of 37 patients with abdominal aortic aneurysms (AAA) complicated by acute renal failure (ARF). These were selected from the '286 patients admitted to the Intensive Care Unit between July 1980 and December 1986 following corrective AAA surgery. The criterion for the diagnosis of renal failure was a rise in the serum creatinine of greater than two times that on admission or an absolute rise of 300 Ilmolll. Dialysis was commenced early and took place four times per week with a low heparin technique.
Of the 37 patients, 30 had ruptured AAA at the time of admission and all were haemodynamically compromised. Twenty-two of the 37 developed persistent oliguria and the remaining 15 passed urine in excess of 400 mls per day. Twelve patients underwent haemodialysis and one peritoneal dialysis. Twelve of the 37 (32%) survived to be discharged from hospital. In the group with oliguric renal failure only two of 22 (9%) survived which is significantly poorer P < 0.0005 than those patients with non oliguric ARF in whom 10 of 15 (67%) survived.
Factors contributing to the high patient mortalitv were examined. No difference in outcome was detected between the level of renal impairment at presentation, the occurrence of sepsis or requirements for ventilation. Twenty-seven of the 37 (73%) patients were transferred from another hospital and of these 20 (75%) perished.
The survival rate of 32% in our series compares to that 31 % gathered from the pooled 11 major publications since 1960 and suggests that survival results have not changed over the last decade. Continuous arteriovenous haemolfiltration (CA VH) is a relatively new technology which is simple in concept but its application can provide some difficult problems.
One such problem is the high fluid exchange rates resulting in considerable difficulty in both the accuracy of fluid balance and its control. It is not infrequent to exchange as much as 36 litres of fluid in a 24-hour period via the haemofilter alone. A 3% inaccuracy would result in a fluid balance error of over 1000 ml per day. A 3% error in fluid balance would be quite un detectable by normal fluid balance methods.
A microprocessor based technique was developed over a 18 month period in the laboratory which controls fluid balance in CA VH. It has now been used successfully clinically. The technique measures volume output via ultrasound technology and transmits this information via an RS 232 interface to a Computer. This information is correlated with user entered data. Appropriate information is then transmitted to a single computer driven volumetric pump (IV AC 560).
The essence of the system lies in its simplicity and relatively low cost. (Computer interface modules for computer controlled pumps are expensive.) Despite the high rates of haemofiltration plus possibly high urine output in non-oliguric renal failure, only one measuring device and only one pump are computer-controlled.
The system is operated by nursing staff, is totally userinteractive, requires no previous computer 'literacy' and is a closed loop servo device. For reasons of safety only, user confirmation and resetting is performed each hour and there is a 'fail safe' system that stops the computer working in 20 ms if the communication line is in any way corrupted. The accuracy of the system would be better than 100 ml per day. The system found immediate and ready acceptance as the workload on the nursing staff is substantially reduced. Hard copy of all fluid balance information is readily available via the computer printer if required. 
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Septic shock is a serious illness with a mortality of 50-90%. The clinical manifestations of septic shock are initiated by bacterial endotoxins, which activate complement and vasoactive amines of the prostaglandin and kallikrein systems. Current therapy is mainly supportive of individual organ function rather than directed towards removal of toxin or vasoactive amines.
Haemofiltration removes low molecular weight compounds from the circulation, along with water and electrolytes. Adults with high permeability pulmonary oedema secondary to sepsis have shown rapid improvement in lung function following haemofiltration. We have postulated that children with septic shock may benefit from haemofiltration.
To investigate this, we developed a canine model of endotoxic shock. We then randomised 15 mongrel dogs into one of 3 groups: Group 1 received haemofiltration alone; Group 2 received endotoxin alone in a dose of 0.5 mg/kg stat then 0.5 mg/kg/hr for 3 hours; Group 3 received both endotoxin infusion and haemofiltration. We monitored 24 physiological, biochemical and haematological variables, and measured the clearance of endotoxin by the haemofilter. Epidural analgesia is commonly used in the DCCM for management of pain and to facilitate weaning from ventilator. Most patients receive continuous infusions of local anaesthetic and some receive additional epidural opiate. Many patients are mobilised while receiving epidural infusions. Concern for hypotension during mobilisation led us to examine the DCCM observation charts, computer database and discharge summaries and hospital casenotes of all 90 patients (61M, 29F; age range 13-82, median 53, days in DCCM 1-49, median 5, 88 survivors) in 1986 (out of 1078 admissions) who had an epidural catheter placed. Eighty-nine patients were given epidural bupivacaine (by infusion in 86 patients). Epidural morphine was given to 48 (with bupivacaine in 47), by infusion in 33. All patients were turned from side to side while receiving epidural, 75 were sat up in bed, 39 were sat out in a chair and 12 walked. Hypotension (systolic blood pressure fall of 20 mmHg or more) Biochemical evidence of selenium (Se) deficiency is a frequent observation in patients receiving prolonged total parenteral nutrition. However, the incidence of biochemical Se deficiency in acutely ill patients is unknown.
Results
One hundred and seventy-five consecutive Intensive Care Unit (ICU) patients had twice weekly measurements of plasma Se concentration. Twenty-four hour urinary Se excretion was measured in a subgroup of 20 patients. Plasma Se concentrations were measured by furnace atomic absorption spectroscopy with Zeeman background correction. The reference range for plasma Se was established from 57 healthy blood donors (1.05 ± .15, mean ± SO). Urine Se concentrations were measured by hydride generation. Sydney is not an area of selenium deficiency.
Plasma Se was 0.66 ± .21 I1mol/1 (mean ± SO). Even during the first week of ICU stay, 60% of measurements fell below the lower limit of the reference range. Plasma Se fell as the number of days in ICU increased (r = 0.23, P < 0.05) Plasma Se was related to plasma albumin concentration (r = 0.62, P < 0.0 I) and to the plasma concentration of zinc (r = 0.3, P < 0.01), and copper (r = 0.5, P<O.OI).
Daily urinary Se excretion was 0.42 ± .26 I1mol/day (mean ± SO). Urinary Se concentration was related to plasma Se (r = 0.38, P < 0.05) and also decreased with time in ICU (r = 0.37, P< 0.05). Urinary Se excretion was related to urinary urea excretion (r = 0.76, P < 0.0 I).
No selenium was measurable in any of our nutrition solutions.
We conclude reduced plasma selenium concentrations are common in the ICU. Whether this reflects a total body deficit or causes undesirable clinical consequences reauires further study. The longer term survival (one year) of adults admitted to the Intensive Care Unit varies depending on the exact nature of the ICU (CCU, surgical ICU, medical ICU, etc) and also the admission criteria for each unit but is generally in the order of 50%. The longer term outcome of children admitted to ICU is uncertain.
The records of all children admitted to the ICU at the Royal Children's Hospital, Melbourne between 1 July 1982 and 30 June 1983 were reviewed. Information was obtained about diagnosis, reason for admission to ICU, severity of illness, need for respiratory support and outcome (survival and functional quality of life two years later). Follow-up details were obtained from treating physicians at RCH, local practitioners or parents by questionnaire or telephone. Children and Toronto Western Hospital, Toronto, Ontario, Canada. Increased sympathetic drive and renin secretion have been implicated in the postoperative hypertension after coarctation repair. We evaluated the effects of propranolol (PR) vs placebo (PL) in a randomised, agestratified, double-blind study. Twenty-three children were studied (n = 11, age 4-9 yrs.; n = 12, age 12-16 yrs.). PR or PL were started 2 days before surgery (oral dose 2.5 before and 3.5 mg/kg/day after surgery, and I. V. dose 0.1 mg/kg/3 hrs in the ICU). No adverse effects related to PR were noted. In the ICU the code was broken because of uncontrolled hypertension (syst BP> 150 mmHg) with use of nitroprusside, only in the PL group (1 young and 5 older, P < 0.05). Peak exercise gradients amounted to 102 ± 10, 70 ± 8 and 112 ± 7 mmHg (mean ± SE) in PR, PL and PL-PR groups (P < 0.05, PL vs PL-PR). Total use of nitroprusside was 107 ± 24,84 ± 19 and 332 ± 7.4 mg in the 3 groups, resp. heart rate increased from 83 ± 4 to 95 ± 6, from 86 ± 2 to 124 ± 4 and from 82 ± 4 to 120 ± 4 beats/min in the same 3 groups, resp. Peak plasma NE were noted day 2 after surgery (to 747 ± 95,858 ± 93 and 1099 ± 120 pg/ml). In contrast, peak plasma Epi (to 1687 ± 370, 679 ± 100 and 947 ± 248 pg/ml) and PRA (to 3,8 ± 1.1,8.9 ± 1.8 and 11.8 ± 3.2 ng/ml/hr) occurred the evening after surgery.
We conclude that PR-pretreatment can blunt postoperative hypertension after coarctation repair and decrease nitroprusside requirements. Older children with more marked gradients may especially benefit. THE MANAGEMENT AND OUTCOME OF EPIGLOTTITIS C. S. Walker, W. Butt, J. Williams, F. Shann, A. Duncan and P. Phelan, Royal Children's Hospital, Melbourne. Nasotracheal intubation is now accepted as the method for maintaining airway patency during the management of children with epiglottitis. However, controversies still exist in the critical care literature over the length of intubation, whether or not to paralyse the child, and criteria for extubation. We retrospectively reviewed the management of 349 children with epiglottitis admitted to the Royal Children's Hospital, Melbourne between January 1979 and October 1986. Forty-five (13%) were not intubated, 291 (83%) were treated with nasotracheal intubation and allowed to breathe spontaneously without sedation, 3 (I %) received continuous positive airway pressure, and 10 (3%) were mechanically ventilated. All children were initially treated with intravenous chloramphenicol.
Of the 10 children requiring ventilation, 9 had had a cardiorespiratory arrest prior to arrival in ICU and one child required paralysis to stabilise an oral endotracheal tube.
The patients who were intubated but did not require ventilation were intubated for a mean of 18 hours (SD = 9.5) and 90% were extubated within 24 hours. Criteria for extubation included resolution of fever (temp. < 37SC), passage of time (12 to 16 hours) and improvement in the general appearance of the child. Laryngoscopy was not performed prior to extubation. Only one child required reintubation following elective extubation and this was due to a combination of sedation and subglottic oedema following a traumatic intubation at another hospital.
Four children died, one had severe neurological handicap and four children had transient neurological sequelae. All children who presented to the Intensive Care Unit prior to cardiorespiratory arrest survived with no long-term sequelae.
OPTIMISATION OF OXYGEN TRANSPORT IN VENTILATED NEWBORNS USING OXIMETRY AND PULSE DOPPLER DERIVED CARDIAC OUTPUT
requIrIng mechanical ventilation with PEEP for lung disease were studied. CO was measured with a pulse doppler Vingmed SD-I 00 machine as the product of the aortic root mean flow velocity and the aortic area. Flow velocity was measured with a 2 MHz tranducer placed in the suprasternal notch. The aortic area was derived from the aortic diameter measured by M-mode at the level of the aortic valves. Ste02 was measured by oximetry (Nellcor). Without changing other parameters of ventilation, PEEP was altered in a stepwise fashion and CO, SteOl> and MAP measured after fifteen minute intervals.
Stepwise increase in PEEP and MAP increases Ste02' During ventilation, PEEP, optimum oxygen transport may be achieved with simultaneous noninvasive measurements of CO and Ste02' We measured respiratory system compliance using the airway occlusion technique in 13 infants before, during and after surgical repair of congenital diaphragmatic hernia. In II of 13 cases, compliance actually decreased immediately following repair of the hernia. In 10 of these patients, there was a corresponding increase in P aco2' In four infants who died within increasing hypoxemia and CO 2 retention, there was a > 50% fall in compliance compared with preoperative values. Intraoperative measurements demonstrated that the decrease in compliance was associated with closure of both the diaphragmatic defect and the abdominal wall. In two of the 13 patients, the compliance slightly increased or remained unchanged. Both of these infants survived with an uneventful postoperative course.
Since we believe that changes in mechanical forces F. Beaufils. t *Royal Children's Hospital, Parkville, across the diaphragm associated with repair of the defect Victoria. tHopital Bretonneau, Paris. and abdominal closure frequently result in deterioration Oxygen transport (D0 2 ) is partially estimated by the in lung function, we have adopted an initial nonsurgical measurement of haemoglobin and arterial haemoglobin approach to infants with CDH presenting within the first oxygen saturation but the factor of cardiac output (CO) is six hours oflife. Those in the high risk ( > 90% mortality) not often considered in infants. This study concerns the group were those with a VI > 1000 were ventilated to effects of different levels of PEEP and mean airway normocarbia with high frequency oscillation and surgery pressure (MAP) on transcutaneously measured deferred until normal Pac02 can be maintained on haemoglobin oxygen saturation (Pte02) and cardiac index conventional ventilation. In the years 1985-86,32 infants measured noninvasively.
have been managed with this approach. Mean age and Eight newborns and infants, aged two to five months, surgery was 30 hours (range 5-120 hours). Three of 18 Trauma is the largest clinical problem in the DCCM: 308 trauma patients in 1986 (28% of total DCCM admissions) used 1860 DCCM-days (44% of total DCCM-days used). As long-term outcome of such patients is unknown we followed up the first 100 DCCM trauma patients (84M, 16F; age range 1-79, median 24; Injury Severity Score range I-50, median 26) admitted in 1985. Forty-four patients had severe (Abbreviated Injury Scale AIS 4 or 5) brain injury and four had severe spinal cord injury. Fifteen patients died in hospital: seven developed brain death. four died after treatment was withdrawn because of severe CNS damage and four died of non-cerebral causes. The 85 hospital survivors had median stays of four days in DCCM and 19 days in hospital and the following outcomes two years after injury: good recovery (GR) 60, moderate disability (MD) 15, severe disability (SD) six, death from unrelated causes after GR two, lost to follow-up two, SD was found only in those with AIS5 CNS injury. Eleven with MD had severe CNS injuries but four had less severe brain injury. Subjective complaints, personality change and deterioration in cognition, health and occupational status were common. At least 16 patients had moved house and I1 had become unemployable as a result of injury. These data illustrate the societal burden of major trauma and, we believe, support our contention that intensivists should advocate major government investment in strategies of trauma prevention.
DIAGNOSTIC PERITONEAL LAVAGE Charles Day, Middlemore Hospital.
A prospective study of Diagnostic Peritoneal Lavage in the management of trauma patients began in August, 1986 . The technique utilised (percutaneous needlel guidewire/catheter) is described and current management guidelines pertaining to peritoneal Lavage are detailed.
Data from the first 100 patients entered into the study reveals -accuracy 90%, sensitivity 100% and specificity 88%. Morbidity associated with the technique was 2%. B. M. Garvey, J. A. McCambley, D. V. Tuxen, Alfred Hospital, Prahran, Victoria 3181. Gastric alkalinization of critically ill patients is associated with bacterial and fungal over-growth in gastric contents. We studied the incidence of gastric colonization and its relation to other infections and antiobiotic therapy in 25 critically ill patients in a general intensive care unit. All patients received two-hourly Anaesthesia and Intensive Care, Vo!. 16, No. 2, May, 1988 nasogastric mylanta [[ with or without an H2 receptor antagonist to achieve a gastric pH > 4.
EFFECT OF GASTRIC ALKALINIZATION ON BACTERIAL COLONIZATION IN CRITICALLY ILL PATIENTS
All patients had bacterial colonization of nasogastric contents within four days of intensive care admission and 10 patients had candida colonization within eight days. There were 69 nasogastric isolates and the same isolates were found in tracheobronchial secretions (47 isolates). blood (4 isolates), urine (2 isolates). and a wound (I isolate). Tracheobronchial colonization was preceded by nasograstric aspirate colonization in II instances (10 patients), was concurrent with nasogastric colonization in 22 instances ( a further 5 patients), was followed by nasogastric colonization in 13 instances (9 patients), and had no nasogastric isolation of a similar organism in 13 patients. Positive blood cultures were preceded by positive nasogastric culture of the same organism in 2 instances (2 patients), and were concurrent with nasogastric organism isolation in a further 2 instances (2 patients). In 34/69 instances of nasogastric organism isolation and in 5111 instances of subsequent tracheobronchial isolation colonization occurred despite concurrent appropriate antibiotics. Positive blood cultures arose without concurrent appropriate antibiotics in 3/4 instances.
We concluded that colonization of alkalinized nasogastric contents was universal, was commonly a source of infection in other areas and was not prevented by systemic antibiotic therapy. Local antibiotic therapy may be important in controlling this important source of infection. Self-adhesive patches which release glyceryl trinitrate at a slow continuous rate or placebo patches were applied to the skin of patients distal to intravenous infusion sites in a double-blind manner. The frequency of infusion failure was three times lower with the glyceryl trinitrate. The decrease was of similar magnitude whether failure was due to extravasation of phlebitis. Headaches were more common in patients with active patches but were relieved by simple analgesics.
USE OF TRANSDERMAL GLYCERYL
One hundred and five infusions were treated actively and 103 passively with one of more patches of glyceryl trinitrate or placebo respectively.
Forty-four of the 103 infusions in the placebo group failed compared to 15 of the 105 in the active group. The time for 50% failure in the control group was 81 hours whereas that for the treated group was about 145 hours. Failure of infusions was less likely and occurred later in patients with active patches than in patients with placebo patches. This difference was significant at the 0.1 % level.
The relative failure rate for the active group indicates that the incidence of failure had been reduced to about 30% of that for the placebo group.
Extravasation caused the failure in 21 control and 8 treated infusions and phlebitis in 23 control and 7 treated infusions. Failure was less likely in the active than in the control group when extravasation of phlebitis occurred.
Differences between active and control patches were significant for males, females, left side, right side, hand, wrist, medical wards, surgical wards, intermittent infusions, continuous infusions, and 21-56, 57-65, and 72-99 year-age-groups but not for infusions given in the forearm, intensive care unit, 66-71 year-age-group, or for added potassium.
The only side-effect noted was headache which was experienced more often by treated patients (15) Limitation of intensive care is a problem increasingly experienced by intensivists throughout Australasia. When the Hospital Management Group closed 10 of the 22 DCCM beds because of nursing shortage in August 1985 we developed a style of clinical practice aimed at a faster turnover of patients to try to maintain intensive care availability. The bed closure was rescinded in March 1986 but we have retained the desirable features of the management style in the face of an increase in demand. Admissions to DCCM have risen from 856 in 1985 (2.34/day) to 1078 in 1986 (2.95/day) and 388 for the first four months of 1987 (3.23/day). We compared 100 admissions from 1717/85 till 20/8/85 (the 'slow lane',just prior to our bed closure, average daily occupancy over one week 13.9 ± 1.2 SD) with the 100 consecutive admissions from 2118/85 till 9110/85 (the 'fast lane', average daily occupancy 12.6 ± 0.9 SD) with respect to patient attributes, management style and outcome. Compared with 'slow lane' patients those in the 'fast lane' were older (median age 39 vs 24), more frequently had active intervention (76 vs 65), especially dopamine infusion (39 vs 24), were more commonly weaned from ventilator, extubated or transferred to other wards after midnight (21 vs 6) but had similar mortality (17 vs 12) and total unit days used (472 vs 471). Undesirable features during the stressful seven month period of bed closure included the preventable death of a patient declined admission, transfer of patients to other intensive care units or to wards with epidural analgesia or tracheostomy, cancellation of elective surgery and lack of support for potential renal donors. There has been an epidemic of meningococcal disease in Auckland since 1985, which prompted assessment of the nursing workload imposed by the 17 confirmed (DCCM) cases from 111185 to 30/9/86 (study period) and the relationship of these to the overall problem. We identified 235 cases of possible meningococcal disease from 1/1176 to 30/9/86 (131 in study period) from records of Medical Officers of Health (MOH), Health Department and the Auckland Hospital Board and confirmed 131 cases (62M, age range I month-70 years, median 5 years, 96 under IS years, mortality 13/131, 95 in study period) by csf culture or phadebact (90), blood culture (13) or both (28). There has been a marked increase in confirmed cases in south Auckland during the study period (52/95 vs 8/36 1976-84) . We used the Therapeutic Intervention Scoring System (TISS) to quantify nursing workload for DCCM cases, calculating TISS on admission, at maximum TISS, and just prior to death (5 patients) or transfer (12) Only one survivor (TISS 54 on admission, 61 maximum, 7 at transfer, 29 days in DCCM, now on longterrn haemodialysis) had TISS greater than 21 at any time. All non-survivors had very intensive nursing (admission TISS 37-61, median 41) but died soon after admission. Patients with meningococcal disease require isolation and notification to the MOH (who had records of only 9 of our patients). Close contacts and sometimes staff require rifampicin prophylaxis. Vessel compromise reportedly complicates as many as 67% of major vessel cannulations in infants. Where limb viability is threatened, there is, as yet, no proven therapeutic course which universally results in successful limb salvage. We report four cases where percutaneous lumbar sympathetic blockade was successfully employed to relieve acute limb ischemia in critically ill infants and young children.
USE OF PERCUTANEOUS LUMBAR
Success of blocks was assessed both clinically by alteration in colour, warmth, capillary refill and presence and strength of pulses, and objectively by temperature change in the foot and lower leg. In total 10 blocks were performed. Clinical improvement was dramatic in all instances. Mean increase in temperature for the blocks was 1.40·C range (-0.3-3 .0"C). Blocks were performed at the bedside, did not interfere with patient care and were well tolerated. There were no complications. Risks of surgery, systemic heparinisation, thrombolytics or vasodilators were avoided. We conclude that lumbar sympathetic nerve blockade is a safe and effective tool for managing acute lower limb ischemia in infants and young children.
